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22. Examples and Demos

Created: April 1, 2003
Updated: September 16, 2003

Summary

See Getting Started for basic information on using the NCBI C++ Toolkit.
o Examples
» Sample Applications Available with the new_project.sh script

* A basic example using the xnchi core library.
* An example CGI application using the xcgi and xf cgi libraries.

» An example for serializable ASN.1 objects and the Object Manager using the
xobj ect s library.

e hell 0. cgi Hello World" CGI Demo Application
e idl fetchID1 and Entrez2 client
e query.cgi WWW PubMed search engine

« Examples from the Programming Manual

applic.cpp

e smart.cpp

e Cctypeiter.cpp

» diag.cpp

* justcgi.cpp

e xml2asn.cpp

» traverseBS.cpp

e Web-CGIl demo
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http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/app/sample/basic/
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/app/sample/cgi/
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/app/sample/objects
http://www.ncbi.nlm.nih.gov:80/PubMed/medline.html
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e Test and Demo Programs in the C++ Tree

e asn2asn.cpp
 cgitest.cpp
» cgidemo.cpp
 coretest.cpp
« testserial.cpp
» htmitest.cpp

* htmldemo.cpp

HELLO.CGI -- ademo CGI application (NCBI C++)

Location: internal/c++/src/hello Synopsis: Illustrates how to create a CGI applica-
tions using the NCBI C++ toolkit

o Class diagram (see Figure 1)

e The control flow chart (see Figure 2)
e Sources

e Headers

e Arunning example

e scripts/hello.sh to build HELLO.CGI
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http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/objects/asn2asn/asn2asn.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/cgi/test/cgitest.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/cgi/demo/cgidemo.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/corelib/test/coretest.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/serial/test/testserial.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/html/test/htmltest.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/html/demo/htmldemo.cpp
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/hello
http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/include/hello

Felationships between Euntime Classes
hitpfigomez: 3081 cgi-binfhellafhello.cai?cmd=init

CHelloApp: Cogidpplication: Chchidpplication

The main application class

Init)
Funi)
Exit()

CHelloRezource: ChchiRezource

CHchiRegiztry

Contains database specific objects like the
command list

The .iniar rc file

CCgiContext

Aggregates objects that are used to cammunicats
the weh server

AddCommand(

CCagiRequest CCgiRespon:

0.n

CHelloCammand

The command which generates & page, one for
each page

Executer)
Create™iew ()
GetEntryl) -- "init"
GetMamel) -- "cmd"

?

CHTMLPage

The Html page tzelt

Figure 1: Class Diagram

The ohject that deciphers the Uzed to respond to
incoming Sl reguest Terver
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CHelloApp: Apphising htpefoomez 2031 cgi-hinffhellofhello.cgitocmd=init flow of execution

CHelloApp: InitC) »  CHeloApp:init() CHellaspp:: ProcessRequestl) CHelloCommanc:: Execute)
ChichiRegistry* Find the appropriate Laad in the Fml
¥ Cgidpplication:: CHelloCommand and template file
LoadCaonfig) clone
Ciogidpplication::Funi)
¥ L 4 ¥
CHobiResoUroe® CHelloCommand:; &dd & TagMap that
¥ CHellodpp: Executel) replaces =EhIBMIE=
_ — ] - on the clone in the html template file
CCoitppiication: Exit() LoadResource() with the result of
Chchidpplication:: Exit() CHelloCommand:
Createiew()
Cogispplication: Runi) ¥
CCaContet” Prirt() the page
CCgispplication;;
CreateCantext()
h 4
CHellofpp::
ProcezzRequest()

Figure 2: Control Flow Chart

ID1 FETCH - the ID1 and Entrez2 client

e Synopsis

« Invocation

Output data formats

Lookup types

Output complexity levels

Flattened sequence ID format

FASTA sequence ID format
o Examples of usage

Location: c++/src/app/idl_fetch/id1l_fetch.cpp (compiled executable is SNCBI/c++/Release/
bin/id1_fetch on NCBI systems) Synopsis:
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http://www.ncbi.nlm.nih.gov/IEB/ToolBox/CPP_DOC/lxr/source/src/app/id1_fetch/id1_fetch.cpp
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1. Accept a list of sequences, specified either directly by ID or indirectly by an Entrez query.

2. Produce more information about the sequences, either as data from the ID server or as

Entrez document summaries.

This program corresponds to i df et ch from the C Toolkit.

Invocation

Table 1. Invocation flags

See Table 1.

argument value effect

-h Print usage message and exit.

-giN integer Genlnfo ID of sequence to look up.

-fmt fmt format type Output data format; default is asn
(ASN.1 text).

-out file filename Write output to specified file rather
than stdout.

-log file filename Write errors and messages to speci-
fied file rather than stderr.

-db str string Use specified database. Mandatory
for Entrez queries, where it is
normally either Nucleotide or Pro-
tein. Also specifies satellite
database for sequence-entry
lookups.

-ent N integer Dump specified subentity. Only rele-
vant for sequence-entry lookups.

-It type lookup type Type of lookup; default is entry
(sequence entry).

-in file filename Read sequence IDs from file rather
than command line. May contain
raw Gl IDs, flattened IDs, and
FASTA-format IDs.

-maxplex m complexity Maximum output complexity level;
default is entry (entire entry).

-flat id flat ID Flattened ID of sequence to look up.

-fasta id FASTA ID FASTA-style ID of sequence to look
up.

-query str string Generate ID list from specified
Entrez query.

-gf file file Generate ID list from Entrez query in

specified file.
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http://www.ncbi.nlm.nih.gov/Entrez/
http://www.ncbi.nlm.nih.gov/Entrez/
http://www.ncbi.nlm.nih.gov/Entrez/
http://www.ncbi.nlm.nih.gov/BLAST/fasta.html
http://www.ncbi.nlm.nih.gov/Entrez/
http://www.ncbi.nlm.nih.gov/Entrez/
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Note: You must specify exactly one of the options indicating what to look up: -gi, -in, -flat, -

fasta, -query, -gf.

Output data formats

The possible values of the -fmt argument are shown in Table 2.

Table 2. Output data formats

value format comments

asn ASN.1 text (default)

asnb ASN.1 binary

docsum Entrez document summary Lookup type is irrelevant

fasta FASTA Produces state as simple text; pro-
duces history in tabular form.

genbank GenBankflat-file format Lookup type must be entry (default).

genpept GenPept flat-file format Lookup type must be entry (default).

quality Quality scores Lookup type must be entry (default);
data not always available.

xml XML Isomorphic to ASN.1 output.

Lookup types

The possible values of the -It argument are shown in Table 3.

Table 3. Lookup types

value description

entry The actual sequence entry (default)

history Summary of changes to the sequence data

ids All of the sequence's IDs

none Just the GI ID

revisions Summary of changes to the sequence data or annota-
tions

state The sequence's status

Output complexity levels

The possible values of the -maxplex argument are shown in Table 4.

Table 4. Maximum output complexity level values

value description
bioseq Just the bioseq of interest
bioseqg-set Minimal bioseg-set
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http://www.ncbi.nlm.nih.gov/Sitemap/Summary/asn1.html
http://www.ncbi.nlm.nih.gov/Sitemap/Summary/asn1.html
http://www.ncbi.nlm.nih.gov/Entrez/
http://www.ncbi.nlm.nih.gov/BLAST/fasta.html
http://www.ncbi.nlm.nih.gov/Genbank/GenbankOverview.html
http://www.ncbi.nlm.nih.gov/Sitemap/samplerecord.html
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value description

entry Entire entry (default)
nuc-prot Minimal nuc-prot
pub-set Minimal pub-set

Flattened sequence ID format

A flattened sequence ID has one of the following three formats, where square brackets [...] sur-
round optional elements:

o type([name or locus][,[accession][,[release][,version]]])
o type=accession[.version]
e type:number

The first format requires quotes in most shells.

The type is a number indicating who assigned the ID, as follows:
1. Local use

2. Genlnfo backbone sequence ID

3. Genlinfo backbone molecule type

4. Genlinfo import ID

5. GenBank

6. The European Molecular Biology Laboratory (EMBL)
7. The Protein Information Resource (PIR)

8. SWISS-PROT

9. A patent

10. Catch-all

11. General database reference

12. GenlInfo integrated database (GI)

13. The DNA Data Bank of Japan (DDBJ)

14. The Protein Research Foundation (PRF)

15. The Protein DataBase (PDB)
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http://www.ncbi.nlm.nih.gov/Genbank/GenbankOverview.html
http://www.embl-heidelberg.de/
http://pir.georgetown.edu/
http://www.ebi.ac.uk/swissprot/
http://www.ddbj.nig.ac.jp
http://www.prf.or.jp/
http://www.rcsb.org/pdb/
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16. Third-party annotation to GenBank
17. Third-party annotation to EMBL

18. Third-party annotation to DDBJ

FASTA sequence ID format

Examples and Demos

This format consists of a two or three letter tag indicating the ID's type, followed by one or more

data fields, which are separated from the tag and each other by vertical bars (]). As such, most

shells require quotes around the ID. Table 5 shows the specific possibilities (spaces added for

legibility, but should NOT be typed):

Table 5. FASTA sequence ID format values

type

format

local

Genlnfo backbone seqid
Genlnfo backbone moltype
Genlinfo import ID
GenBank

EMBL

PIR

SWISS-PROT

patent

catch-all

general database reference
Genlnfo integrated database
DDBJ

PRF

PDB

third-party GenBank
third-party EMBL
third-party DDBJ

Icl | integer Icl | string

bbs | integer

bbm | integer

gim | integer

gb | accession | locus

emb | accession | locus

pir | accession | name

sp | accession | name

pat | country | patent | sequence
ref | accession | name | release
gnl | database | integer gnl | database |string
gi | integer

dbj | accession | locus

prf | accession | name

pdb | entry | chain

tpg | accession | name

tpe | accession | name

tpd | accession | name

Example Usage

idl_fetch -query '5-delta4 isonerase'

34

idl _fetch -fnt genbank -gi 34

-I't none -db Nucl eoti de
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http://www.ncbi.nlm.nih.gov/Genbank/GenbankOverview.html
http://www.embl-heidelberg.de/
http://www.ddbj.nig.ac.jp
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BT3BHSD 1632 bp MRNA MAM 12- SEP- 1993

DEFI NI TION Bovi ne nRNA for 3 beta hydroxy-5-ene steroi d dehydrogenase/ delta

ACCESS

5-delta4d isonmerase (EC 1.1.1.145, EC 5.3.3.1).
| ON X17614

VERSI ON X17614.1 d:34
KEYWORDS 3 bet a- hydroxy-del t a5-steroi d dehydrogenase;

steroi d del ta-isonerase.

FEATURES Location/ Qualifiers

CDS 105.. 1226

/ codon_start=1

/transl _tabl e=1

/function="3 beta-HSD (AA 1-373)"

/ protein_i d="CAA35615. 1"

/db_xref="d: 35"

/transl ati on="MAGNSCLVTGGGGFLGQRI | CLLVEEKDLQEl RVLDKVFRPEVR
EEFSKLQSKI KLTLLEGDI LDEQCLKGACQGTSVVI HTASVI DVRNAVPRETI MNVNV
KGTQLLLEACVQASVPVFI HTSTI EVAGPNSYREI | QDGREEEHHESAWSSPYPYSKK
LAEKAVL GANGWALKNGGTLYTCALRPMY1 YGEGSPFL SAYMHGALNNNG L TNHCKF
SRVNPVYVGNVAWAHI LAL RAL RDPKKVPNI QGQFYY! SDDTPHQSYDDLNYTL SKEW
GFCLDSRVSLPI SLQYWLAFLLEI VSFLLSPI YKYNPCFNRHLVTLSNSVFTFSYKKA
QRDLGYEPLYTWEEAKQKTKEW GSLVKQHKETLKTKI H'

/ db_xr ef =" SW SS- PROT: P14893"

1441 ggacagacaa ggtgatttgc tgcagctgct ggcaccaaaa tctcagtggc agattctgag
1501 ttatttgggc ttcttgtaac ttcgagtttt gcctcttagt cccactttct ttgttaaatg

1
1
/1

561 tggaagcatt tcttttaaaa gttcatattc cttcatgtag ctcaataaaa atgatcaaca
621 ttttcatgac tc

idl_fetch -fnt genpept -gi 35

LOCUS

CAA35615 373 aa MAM 12- SEP- 1993

DEFI NI TION Bovi ne nRNA for 3 beta hydroxy-5-ene steroi d dehydrogenase/delta

5-delta4 isonerase (EC 1.1.1.145, EC 5.3.3.1), and translated
products.

ACCESSI ON  CAA35615

VERSI ON CAA35615.1 d:35
Pl D g35

SOURCE COW.

ORGANI SM  Bos taurus

ORIG N

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Eutel eoston;
Manmal i a; Eutheria; Cetartiodactyla; Rumi nantia; Pecora; Bovoidea;
Bovi dae; Bovi nae; Bos.

1 magwscl vtg gggflggrii cllveekdl g eirvldkvfr pevreefskl gskikltlle
61 gdil deqcl k gacqgtsvvi htasvidvrn avpreti mv nvkgtqgllle acvgasvpvf
121 i htstievag pnsyreiiqd greeehhesa wsspypyskk | aekavl gan gwal knggt |
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181 ytcal rpnyi ygegspfl sa ymhgal nnng il tnhckfsr vnpvyvgnva wahil al ral
241 rdpkkvpni g gqfyyi sddt phgsyddl ny tlskewgfcl dsrnslpisl gyw afllei
301 vsfllspiyk ynpcfnrhlv tlsnsvftfs ykkaqrdl gy eplytweeak gktkew gsl
361 vkghket |kt kih

/1

idl_fetch -fnt fasta -gi 35 -nmaxpl ex bioseq

>enb| CAA35615. 1| | gi | 35 Bovine nRNA for 3 beta hydroxy-5-ene steroi d dehydrogenase/delta
5-delta4 isonerase (EC 1.1.1.145, EC 5.3.3.1), and translated products
MAGWSCLVTGGGCGFLGQRI | CLLVEEKDL QEl RVLDKVFRPEVREEFSKLQSKI KLTLLEGDI LDEQCLK

GACQGTSWVI HTASVI DVRNAVPRETI MNVNVKGT QLLLEACVQASVPVFI HTSTI EVAGPNSYREI | QD
GREEEHHESAWSSPYPYSKKLAEKAVL GANGWAL KNGGTL YTCALRPMY1 YGEGSPFL SAYMHGAL NNNG

I LTNHCKFSRVNPVYVGNVAVWAHI LALRAL RDPKKVPNI QGQFYY! SDDTPHQSYDDLNYTL SKEWGFCL

DSRVSLPI SLQYW.AFLLEI VSFLLSPI YKYNPCFNRHLVTL SNSVFTFSYKKAQRDL GYEPL YTWEEAK

QKTKEW GSLVKQHKETLKTKI H

idl_fetch -It ids -gi 35

| Dlserver-back ::=ids {
enbl {
accessi on "CAA35615",
version 1
b
general {

db "NCBI _EXT_ACC",
tag str "FPAA037960"
¥
g 35

idl_fetch -It state -fasta 'enb| CAA35615' -fnt xni

<?xm version="1.0"?>
<! DOCTYPE | Dlserver-back PUBLIC "-//NCBI//NCBI |DlAccess/EN' "NCBI _I D1Access. dtd">
<| Dlser ver - back>
<| Dlserver - back_gi st at e>40</ | Dlser ver - back_gi st at e>
</ | Dlserver - back>

idl_fetch -1t state -flat '5=CAA35615.1' -fnt asnb | od -t ul

0000000 166 128 002 001 040 000 000
0000007

idl_fetch -1t state -flat '5(, CAA35615)"' -fnt fasta
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g

idl_fetch -1t history -flat

a

= 35,

st at es:

Loaded

35 03/08/1999 EMBL

idl fetch -1t

a

35
35
35
35
35
35

Loaded

03/ 08/ 1999
06/ 06/ 1996
05/ 27/ 1995
11/29/ 1994
08/31/ 1993
04/ 20/ 1993

LI VE

DB

EMBL

OLD02

'12: 35

Retrieva

No

274319

OLDI D
OoLDI D
OoLDI D
OLDI D

revisions -gi

35 -fnmt fasta

Retrieva

274319
84966

1524022

966346
426053

27

idl fetch -fnt quality -g

>AL590146. 2

99
99
99
99
99

99

99
99
56
58
65
65
99

99

99
99
99
99

99
99
99
99
99

99
99
54
56
58
65
65
99

99
99
99
99
99

99
99
99
99
99

99
99
54
56
58
59
65
99

99
99
99
99
99

99
99
99
99
99

99
99
56
49
53
54
65
99

99
99
99
99
99

Phr ap

99
99
99
99
99

99
99
56
99
52
54
60
99

99
99
99
99
99

99
99
99
99
99

99
99
54
31
49
54
59
99

99
99
99
99
99

Quality (Length: 121086

99
99
99
99
99

99
99
54
31
51
54
59
99

99
99
99
99

99
99
99
99
99

99
99
54
49
51
54
66
99

99
99
99
99

99
99
99
99
99

99
99
56
49
51
56
66
99

99
99
99
99

No

13508865

99
99
99
99
99

99
99
56
54
52
60
66
99

99
99
99
99

99
99
99
99
99

99
99
56
63
55
60
67
99

99
99
99
99

99
99
99
99
99

99
99
56
63
51
65
65
99

99
99
99
99

-fm fasta

99
99
99
99
99

99
99
65
54
51
65
65
99

99
99
99
99

99
99
99
99
99

99
99
65
51
51
65
63
99

99
99
99
99

M n:

99
99
99
99
99

99
99
60
55
49
70
65
99

99
99
99
99

31,
99
99
99
99
99

99
99
56
51
49
70
99
99

99
99
99
99

99
99
99
99
99

99
99
59
49
63
65
99
99

99
99
99
99

99)
99
99
99
99
99

99
99
59
58
60
65
99
99

99
99
99
99

Examples and Demos
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Examples from the Programming Manual

applic.cpp

See Box 1.

smart.cpp
See Box 2.

diag.cpp
See Box 3.

An example web-based CGI application - Source files

e car.cpp (see Box 4)

e car.hpp (see Box 5)

e car_cgi.cpp (see Box 6)
o car.html (see Figure 3)

o Makefile.car_app (see Box 7)

=
et N C B I Flace yvour automaobile order here
Entrez : oI

Teamonomy structure

< @P DR_M@::—
| <@STMMARY@>
<@PRICE@>

Figure 3: Order form
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Box 1: applic.cpp

/1 File name: applic.cpp
/| Description: Using the CNchi Application class with CNcbi Diag, CArgs

/'l

and CArgDescription cl asses

#i ncl ude <coreli b/ ncbistd. hpp>

#i ncl ude <corelib/ncbiutil.hpp>

#i ncl ude <coreli b/ nchi args. hpp>

#i ncl ude <coreli b/ ncbi app. hpp>

#i ncl ude <coreli b/ nchi env. hpp>
US| NG_NCBI _SCOPE;

class CTest App : public CNchi Application {

publ i c:

virtual int Run();

b

i nt CTest App: : Run() {

aut o_ptr <CArgs> args;

/1
/'l

/'l
/'l
Il
/'l

create a CArgDescriptions object to constrain the input argunents;
Argunment descriptions are added using:

voi d AddKey(string& name, string& synopsis, string& comment, EType, TFl ags);

voi d AddOpti onal Key(string& name, string& synopsis, string& commrent, EType,
string& default, TFlags);

voi d AddFl ag(string& name, string& coment);

CArgDescri ptions argDesc;

/'l Required argumnents:

argDesc. AddKey("n", "i nteger","integer between 1 and 10", argDesc. el nt eger);
argDesc. AddKey("f","float","fl oat between 0.0 and 1.0", argDesc. eDoubl e);
argDesc. AddKey("i","inputFile","data file in", CArgDescriptions::elnputFile);

/] optional argunents:
argDesc. AddOpti onal Key("1","l ogFile","log errors to <l ogFile>",

argDesc. eCQut putFil e);

/] optional flags

argDesc. AddFl ag("it", "input text");
ar gDesc. AddFl ag("i b", "input binary");
try {
args. reset (argDesc. Creat eAr gs(Get Argunents()));
}
catch (exception& e) {

string a;
ar gDesc. Set UsageCont ext ( Get Argunents()[ 0],
"CArgDescri pti ons denmo prograni);
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}

cerr << e.what() << endl;
cerr << argDesc. PrintUsage(a);
return (-1);

i nt intln = (*args)["n"].Aslnteger();
float floatln = (*args)["f"]. AsDoubl e();
string inFile = (*args)["i"].AsString();

/| process optional args
if ( args->Exest("I") ) {
Set Di agStrean( & *args)["]"].AsQutputFile());

bool textln = args->Exist("it");
bool binln = (*args)["ib"]. AsBool ean();

if (! (textln ~ binln) ) {
ERR _POST(Error << "input type nust be specified using -it or -ib");

string | nput Type;
if (textln) {

I nput Type = "text";
} elseif ( binln ) {

| nput Type = "binary";

}
ERR POST(Info << "intln =" << intln << " floatln =" << floatln

<< " inFile =" << inFile << " input type =" << |nputType);
return O;

int nmain(int argc, const char* argv[])

{

CNchi O st ream di ag( " nor eApp. | 0g");
Set Di agSt r ean( &di ag) ;

/'l Set the global severity level to Info
Set Di agPost Level (eDi ag_I nfo);

CTest App t heTest App;
return theTest App. AppMai n(argc, argv);

Examples and Demos
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Box 2: smart.cpp

/1 File name: smart.cpp

/| Description: Menory managenent using auto_ptr versus CRef
#i ncl ude <coreli b/ ncbi app. hpp>

#i ncl ude <coreli b/ nchi obj. hpp>

US| NG_NCBI _SCOPE;

class CTest App : public CNcbi Application {
public:
virtual int Run(void);

}s

NNy
/1
/1 1. Install an auto_ptr to an int and nake a copy - then try to

/1 reference the value fromthe original auto_ptr.

I/

/1 2. Do the sanme thing using CRefs instead of auto_ptrs.
I

LEETELELEEEE i i i i il rrry

i nt CTest App: : Run()

{
auto_ptr<int> orig_ap;
orig_ap.reset(newint(5));

{
auto_ptr<int> copy_ap = orig_ap;
if (lorig_ap.get() ) {
cout << "orig_ap no |longer exists - copy_ap =" << *copy_ap << endl;
} else {
cout << "orig_ap =" << *orig_ap << ", copy_ap ="
<< *copy_ap << endl;
}
}
if (orig_ap.get() ) {
cout << "orig_ap =" << *orig_ap << endl;
}

CRef < COhj ect For<int> > orig(new CObjectFor<int>);
*orig = 5;
{

CRef < COhj ect For<int> > copy = orig;

if (lorig) {

cout << "orig no longer exists - copy =" << (int& *copy << endl;
} else {

cout << "orig =" << (int& *orig << ", copy ="

<< (int& *copy << endl;
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}
if (orig) {
cout << "orig =" << (int& *orig << endl;
}
return O;

int nmain(int argc, const char* argv[])

CTest App t heTest App;
return theTest App. AppMai n(argc, argv);

22-16



C++ Toolkit Book Examples and Demos

Box 3: diag.cpp

/1 File nanme: diag.cpp
/| Description: Exanples of using the CNchi Diag Cl ass
/* Uses diag.ini:

[ DEBUG
DI AG_TRACE=yes

*/

#i ncl ude <coreli b/ ncbi app. hpp>
#i ncl ude <coreli b/ ncbi obj. hpp>
USI NG_NCBI _SCOPE;

static void myHandl er (const SDi agMessage& ness) {
cout << "Installed Handler " << nmess << endl|;

class CTestApp : public CNchi Application {
publ i c:

virtual int Run ();
b

i nt CTest App: : Run()
{
/'l Test the ERR _POST macro
long I'll = 345;
ERR_POST("My ERR _PCST nessage, print long: " << I11);

doubl e ddd = 123. 345;
ERR POST(Warning << "...print double: " << ddd);

/'l See if _TRACE is enabled (from*ini file)
_TRACE("Testing the _TRACE nmacro");

/| Disable diagnostic tracing and retest _TRACE
Set Di agTrace(eDT_Di sabl e, eDT_Default);
_TRACE("Testing the _TRACE macro AGAIN');

/'l Reset the global severity level to Info
Set Di agPost Level (eDi ag_I nfo);

/'l Instantiate some CNchi Diag objects with file and |ine
/1 informati on and post flags set to display all fields

CNcbi Di ag di agl nfo ("diag.cpp", 41, eDiag_Info, eDPF_Al);
CNchi Di ag di ag\War ni ng ("diag.cpp", 42, eDi ag_Warning, eDPF_All);
CNchi Di ag di agError ("di ag. cpp", 43, eDiag_Error, eDPF_All);
CNcbi Di ag di agTrace ("diag.cpp", 44, eDi ag_Trace, eDPF_All);

CNchi Di ag diagCritical ("diag.cpp", 45 eDiag Critical, eDPF_Al);

string Msg = "This is a test nessage";
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/1 Insert a message into the buffers and flush all but one

di agl nfo << Msg << Endm

di ag\War ni ng << Msg;

di agError << Msg << Endm

/1 Install a new handler for all subsequent nessages

Set Di agHandl er (myHandl er, 0, 0);

di agTrace << Msg; /'l not posted since trace is disabled

diagCritical << Msg;

/1 Allow the class destructors to force flushing of remaining nessages

return O;

int main(int argc, const char* argv[])
{
CTest App t heTest App;
return theTest App. AppMai n(argc, argv);

Examples and Demos
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Box 4: car.cpp

/1 File name: car.cpp
/| Description: |Inplenent the CCarAttr class

#i ncl ude "car. hpp"

BEG N_NCBI _SCOPE
TLLLLLLLLE i i i rrrrrrrrrrrrrrrrrrirrrrrrirrrrrrrrrlri
/1 CCarAttr::

set<string> CCarAttr::sm Features;
set<string> CCarAttr::smCol ors;

CCar Attr::CCarAttr(void)
{
/1 make sure there is only one instance of this class
if ( !'smFeatures.empty() ) {
_TROUBLE;
return;

/] initialize static data

sm Features.insert("Air conditioning");
sm Features.insert("CD Pl ayer");

sm Features.insert ("Four door");

sm Features.insert ("Power w ndows");
sm Features.insert("Sunroof");

sm Col ors.insert ("Bl ack");
sm Col ors.insert("Navy");
sm Col ors.insert("Silver");
sm Col ors.insert("Tan");
sm Col ors.insert("Wite");

/1 dummy instance of CCarAttr -- to provide initialization of
/] CCarAttr::smFeatures and CCarAttr::smCol ors
static CCarAttr s _InitCarAttr;

END_NCBI _SCOPE
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Box 5: car.hpp

/1 File name: car.hpp

/] Description: Define the CCar and CCarAttr cl asses
#i f ndef CAR_HPP

#def i ne CAR_HPP

#i ncl ude <coreilib/nchbistd. hpp>
#i ncl ude <set>

BEG N_NCBI _SCOPE
[ILEEEEErrrrrrrrrrrrd

/1 CCar

cl ass CCar
{
public:
CCar (unsi gned base_price = 10000) { mPrice = base_price; }

bool HasFeature(const string&anp; feature_nane) const

{ return mFeatures.find(feature_nanme) != m Features.end(); }
voi d AddFeat ure(const string& feature_nane)

{ mFeatures.insert(feature_nane); }

voi d Set Col or (const string& color_name) { mColor = color_nane; }
string GetCol or(void) const { return mColor; }

const set<string>& GetFeatures() const { return m Features; }
unsi gned Get Price(voi d) const
{ return mPrice + 1000 * m Features.size(); }

private:
set<string> m Features;
string m Col or ;
unsi gned m Pri ce;

}s

LEETTELELEET Ly
/] CCarAttr -- use a dummy all-static class to store available car attributes

class CCarAttr {
public:
CCar Attr(void);
static const set<string>& GetFeatures(void) { return smFeatures; }
static const set<string>& GetColors (void) { return smColors; }
private:
static set<string> sm Feat ures;
static set<string> sm Col ors;

}s
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END_NCBI _SCOPE
#endif /* CAR_HPP */
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Box 6: car_cgi.cpp

/1 File name: car_cgi.cpp

/| Description: |Inplenent the CCarCgi class and function main
#i ncl ude <cgi/ cgi app. hpp>

#i ncl ude <cgi/ cgi ct x. hpp>

#i ncl ude <htm /htm . hpp>

#i ncl ude <htnl/page. hpp>

#i ncl ude "car. hpp"

US| NG_NCBI _SCOPE;
TELTEE i rrrrrrrrrrrry
/1l CCarCgi:: declaration

class CCarCgi : public CCgi Application
{
public:
virtual int ProcessRequest(CCgi Context& ctx);

private:
CCar * Creat eCar ByRequest (const CCgi Cont ext & ct x);

voi d Popul at ePage( CHTM_Page& page, const CCar & car);

stati c CNCBI Node* ConposeSunmmary(const CCar& car);
stati c CNCBI Node* ConmposeForm (const CCaré& car);
stati c CNCBI Node* ConposePrice (const CCaré& car);

static const char sm Col or Tag[];
static const char sm FeatureTag[];

LEEEEELEEETEE i i iy
/l CCarCgi:: inplenentation

const char CCarCgi::sm Col or Tag[] = "color";
const char CCarCgi::sm FeatureTag[] = "feature";

i nt CCar Cgi :: ProcessRequest (CCgi Cont ext & ct x)
{
/] Create new "car" object with the attributes retrieved
/1 fromthe CA request paraneters
aut o_pt r<CCar > car;
try {
car.reset( CreateCarByRequest(ctx) );
} catch (exception& e) {
ERR POST("Failed to create car: " << e.what());
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return 1;

/] Create an HTM. page (using the tenplate file "car.htnm")
CRef <CHTM_Page> page;
try {
page = new CHTM_Page("Car", "car.htm");
} catch (exception& e) {
ERR POST("Failed to create the Car HTML page: " << e.what());

return 2;
}
/'l Register all substitutions for the tenplate paraneters <@XX@
/1 (fill themout using the "car" attributes)
try {

Popul at ePage(*page, *car);

} catch (exception& e) {
ERR _POST("Failed to populate the Car HTM. page: " << e.what());
return 3;

/| Conpose and flush the resultant HTM. page
try {
const CCgi Response& response = ct x. Get Response();
response. Wit eHeader ();
page- >Pri nt (response. out (), CNCBI Node: : eHTM.) ;
response. Fl ush();
} catch (exception& e) {
ERR POST("Failed to conpose and send the Car HTM. page: " << e.what());
return 4;

return O;

CCar * CCar Cgi : : Cr eat eCar ByRequest (const CCgi Cont ext & ct x)

{

aut o_pt r<CCar > car (new CCar) ;

/] Get the list of CAd request nane/val ue pairs
const TCgi Entries& entries = ctx. GetRequest (). CGetEntries();

TCgi EntriesC it;
/'l load the car with selected features

pai r<TCgi Entri esCl, TCgi Entri esCl > feature_range =
entries. equal _range(sm Feat ureTag);

for (it = feature_range.first; it != feature_range.second; ++it) {
car - >AddFeat ure(it->second);

}

/'l col or

Examples and Demos
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if ((it =entries.find(smColorTag)) != entries.end()) {
car->Set Col or (i t->second);

} else {
car->Set Col or (*CCar Attr:: GetCol ors().begin());

return car.rel ease();

[*FrFxFHXKEEER Create a formwith the follow ng structure:
<f or m
<t abl e>
<tr>
<td> (Features) </td>
<td> (Col ors) </td>
<td> (Submt) </td>
</tr>
</ tabl e>
</ form

Kok Kk kR Kk Kk ok kR Kk ok ok kK [

CNCBI Node* CCar Cgi : : ConposeFor n{ const CCar & car)
{

set<string>::const _iterator it;

CRef <CHTML_t abl e> Tabl e = new CHTM__t abl e();
Tabl e- >Set Cel | Spaci ng(0) - >Set Cel | Paddi ng(4)
- >Set BgCol or ("#CCCCCC') - >Set Attri but e("border”, "0");

CRef <CHTM_Node> Row = new CHTM._tr();

/| features (check boxes)

CRef <CHTM_LNode> Features = new CHTM._td();

Feat ur es- >Set VAl i gn("top") - >Set W dt h("200");

Feat ur es- >AppendChi | d( new CHTM.Text (" Opti ons: <br>"));

for (it = CCarAttr:: GetFeatures().begin();
it I= CCarAttr:: CetFeatures().end(); ++it) {
Feat ur es- >AppendChi | d
(new CHTM._checkbox
(sm FeatureTag, *it, car.HasFeature(*it), *it));
Feat ur es- >AppendChi | d(new CHTM__br ());

/'l colors (radio buttons)

CRef <CHTM_Node> Col ors = new CHTM__td();

Col ors->Set VAl i gn("top")->Set Wdt h("128");

Col or s- >AppendChi | d( new CHTM.Text (" Col or: <br>"));

for (it = CCarAttr::GetCol ors().begin();
it = CCarAttr::GetColors().end(); ++it) {
Col or s- >AppendChi | d
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(new CHTM__r adi o
(sm Col orTag, *it, !NStr::Conpare(*it, car.GetColor()), *it));
Col or s- >AppendChi | d(new CHTM__br ());

Row >AppendChi | d( & Feat ures) ;
Row >AppendChi | d( & Col ors) ;
Row >AppendChi | d
((new CHTML_t d())->AppendChi | d
(new CHTM._submit ("submit", "submit")));
Tabl e- >AppendChi | d( & Row) ;

/| done
return (new CHTM_._forn{"car.cgi", CHTM._form:eGet))->AppendChi | d(&* Tabl e);

CNCBI Node* CCar Cgi : : ConposeSunmar y(const CCar & car)

{
string summary = "You have ordered a " + car.GetColor() + " nodel";
if ( car.GetFeatures().enpty() ) {
summary += " with no additional features.<br>";
return new CHTM.Text (sumary) ;
}
summary += " with the follow ng features: <br>";
CRef <CHTML_ol > ol = new CHTM__ol ();
for (set<string>::const_iterator i = car.GetFeatures().begin();
i != car.CGetFeatures().end(); ++i) {
ol - >Appendl ten(*i);
}
return (new CHTM.Text (summary) ) - >AppendChi | d( ( CNodeRef &) ol ) ;
}

CNCBI Node* CCar Cgi : : ConposePri ce(const CCar & car)
{

return
new CHTM.Text ("Total price: $" + NStr::U ntToString(car.GetPrice()));

voi d CCar Cgi : : Popul at ePage( CHTM_Page& page, const CCar & car)

{
page. AddTagMvap(" FORM', ConposeForm (car));
page. AddTagMap(" SUMWARY", ConmposeSummary (car));
page. AddTaghvap(" PRI CE", ConposePrice (car));
}
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LEELETEEEEEE i r i i i e i i i i rrrrrrrr
/1 NAIN

int main(int argc, char* argv[])
{
Set Di agStrean( &\cbhi Cerr);
return CCar Cgi (). AppMai n(argc, argv);
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Box 7: Makefile.car_app

# Makefile: /home/zinmerma/car/ Makefil e.car_app

# This file was originally generated by shell script "new_project.sh"
### PATH TO A PRE-BUI LT C++ TOOLKIT ###

bui I ddi r = /netopt/ncbi _tool s/ c++/ GCC- Debug/ bui | d

# builddir = $(NCBI)/c++/ Rel ease/ build

### DEFAULT COWPI LATION FLAGS -- DON'T EDIT OR MOVE THESE 4 LINES !'!'!  ###
i ncl ude $(builddir)/ Mkefile.nk

srcdir = .

Bl NCOPY = @

LOCAL_CPPFLAGS = -1.

L T
### ED T SETTINGS FOR THE DEFAULT (APPLI CATI ON) TARGET HERE #it#
APP = car. cgi

SRC = car car_cgi

# PRE_LIBS = $(NCBI _C LIBPATH) .....

LI B = xhtm xcgi xnchi

# LIB = xser xhtm xcgi xnchi xconnect

# LIBS = $(NCBI _C LI BPATH) -Incbi $(NETWORK LI BS) $(ORI G LI BS)

# CPPFLAGS = $( ORI G_CPPFLAGS) $(NCBI _C_| NCLUDE)

# CFLAGS = $(ORI G_CFLAGS)

# CXXFLAGS = $( ORI G_CXXFLAGS)

# LDFLAGS = $( ORI G _LDFLAGS)

# faza2ed
L T e

### APPLI CATION BUI LD RULES -- DON T EDIT OR MOVE THI S LINE !'I'l  ###
i ncl ude $(builddir)/ Mkefile.app

### PUT YOUR OAN ADDI TI ONAL TARGETS ( MAKE COMVANDS/ RULES) BELOW HERE ###
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